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Abstract 
Objective: To define characteristics of vehicle crashes occurring on rural private property in 
north Queensland with an exploration of associated risk factors. 
  
Design: Descriptive analysis of private property crash data collected by the Rural and 
Remote Road Safety Study. 
 
Setting: Rural and remote north Queensland. 
 
Participants: 305 vehicle controllers aged 16 years or over hospitalised at Atherton, Cairns, 
Mount Isa or Townsville for at least 24 hours as a result of a vehicle crash. 
 
Main outcome measure: A structured questionnaire completed by participants covering crash 
details, lifestyle and demographic characteristics, driving history, medical history, alcohol and 
drug use, and attitudes to road use. 
 
Results: Overall, 27.9% of interviewees crashed on private property, with the highest 
proportion of private road crashes occurring in the North West Statistical Division (45%). Risk 
factors shown to be associated with private property crashes included male gender, riding 
off-road motorcycle or ATV, first time driving at that site, lack of licence for vehicle type, 
recreational use, and not wearing a helmet or seatbelt. 
 
Conclusions: Considerable trauma results from vehicle crashes on rural private property. 
These crashes are not included in most crash data sets, which are limited to public road 
crashes. Legislation and regulations applicable to private property vehicle use are largely 
focused on workplace health and safety, yet work-related crashes represent a minority of 
private property crashes in north Queensland.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is already known on this subject 
• Motor vehicle crashes are a leading cause of injury on rural private property 
• Motorcycles and ATVs are involved in a large majority of private property crashes 
• Injuries from ATV crashes are generally less frequent but more severe than those 
from two-wheeled off-road motorcycles    
What this paper adds 
• This paper illustrates the contribution of vehicle crashes on private property to the 
overall costs of rural motor vehicle crashes in north Queensland  
• A necessary distinction between work and recreation in regard to vehicle use on 
rural private property is highlighted  
• An illustration of regional differences within north Queensland 
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Introduction 
Motor vehicle crashes on public roads receive much research and prevention policy 
attention. Motor vehicle crashes on private property have received less attention. Riding of 
motorcycles and ATVs (all-terrain vehicles) is a leading cause of injury on Australian rural 
properties [1-4]. Although farm safety, in general, has received considerable attention, there 
is a recognised need for further study of vehicle use on private property, inclusive of 
recreational applications. This paper addresses this need by comparing characteristics of 
public road and private property crashes in north Queensland over a 3-year period. The data 
source is the Rural and Remote Road Safety Study (RRRSS) conducted by the Rural Health 
Research Unit at James Cook University and Queensland University of Technology’s Centre 
for Accident Research and Road Safety – Queensland (CARRS-Q).  
 
 
Background 
An Australian study in 1993 found that 10% of farm injuries presenting to rural emergency 
departments resulted from motorcycle/ATV use and that half were to people under 25 years 
of age [5]. Research in 1997 found that 29% of farm injuries requiring hospitalisation were 
transport-related and that motorcycle crashes ranked highest in admissions for people under 
15 years of age [4]. In 1999, 11% of Queensland farm injuries were attributed to motorcycle 
and ATV use, with children represented in over 20% of cases [3]. 
            The current decade has seen at least 10 deaths per year on average from ATV 
crashes across Australia [6]. In a similar timeframe (1992 - 2004) there has been 1 death per 
year in Queensland associated with ATV use [2]. ATV-related deaths are additional to those 
involving 2-wheeled motorcycles on farms across Australia [7]. Recent data suggests that 
serious and fatal crashes are increasing for both these vehicle types [8].           
 North American ATV riders had higher mean injury severity scores and spent slightly 
longer in hospital than did injured motorcyclists [9]. Australian data comparing injury types 
from ATV and motorcycle crashes indicate fractures of extremities are more common for 
motorcyclists, while ATV riders are more likely to sustain head injuries. Rates and severity of 
head injury are related to helmet use, among other factors [5, 6].     
 Some research notes higher risk associated with recreational ATV use than with 
occupational use [10]. While Australian studies as recent as 2006 have found that 
recreational ATV use on farms is minimal [5, 6, 11], others suggest recreational use is 
substantially higher and has been increasing over more than a decade [2, 12, 13]. Previous 
studies demonstrate that risky driving/riding behaviour is often deliberate and premeditated, 
particularly where recreational activity and adolescence are involved [14-16]. In this context, 
skill, knowledge and ability are developed through processes of trial and error where, 
inevitably, error sometimes results in injury. The pursuit of excitement in this kind of 
recreational driving/riding carries inherent risks that are fundamental to the activity [15].  
 Many risk factors for private property crashes are also observed on public roads, 
including seatbelt/helmet use, age, and alcohol/drug use in particular. Riders of borrowed or 
hired vehicles are more likely to crash, while those with high blood alcohol concentrations are 
also less likely to wear a helmet [5]. Some research also notes higher risk in association with 
poor vehicle maintenance, and with lack of adherence to manufacturers guidelines [2, 6]. 
The National Strategy for Improving ATV Safety on Australian Farms (2005) is a 
multi-faceted program targeting vehicle manufacturers, suppliers and stakeholders at a 
national level [6]. However, guidelines and recommendations of government, industry groups 
and manufacturers are either not reaching intended targets or are being ignored in many 
cases [2]. Tailored training programs for off-road motorcycle and ATV use are available and 
encouraged by suppliers and major manufacturers. Researchers note however that the 
efficacy of training remains unclear and its patronage by occupational and recreational riders 
alike is low [6, 12].  
This paper compares the vehicle, activity, demographic and injury characteristics of 
on-road and private property road crashes in north Queensland, with the focus on private 
property crashes. 
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Methodology 
The analysis uses a sub-set of RRRSS data – 305 consenting hospitalised vehicle 
controllers (driver/rider) for whom property type (public road or private property) was known. 
A further 48 with unknown property type were excluded. Data from passengers, pedestrians 
and cyclists were excluded.  
 
The RRRSS 
The RRRSS collected data between March 2004 and June 2007, in that part of Queensland 
north of Bowen in the east and Boulia in the west, excluding Cairns and Townsville urban 
areas (Figure 1). Data were collected on vehicle crashes resulting in hospitalisation at 
Atherton, Cairns, Townsville or Mount Isa for 24 hours minimum, or death, of at least one 
person aged 16 years or over (404 interviews from 732 crashes). Data from medical records 
were also collected with participants’ consent. Potential participants were initially contacted 
by researchers while in hospital wards after medical clearance was granted by hospital staff. 
Injured survivors of fatal crashes were not approached on compassionate grounds. Ethics 
clearance was granted by the participating hospitals and university ethics committees. The 
RRRSS Final Report describes the research methodology in full [17].     
 
 
Figure 1: North Queensland study area Statistical Divisions 
 
 
Analysis 
Data were entered into SPSS (Version 14) for frequency analysis, crosstabulation, and non-
parametric testing (Kruskal-Wallis) for statistical significance (to .05). Private property 
crashes are compared with those on public roads, for the following characteristics: vehicle 
type, activity type, driver/rider age and gender, experience levels and seatbelt/helmet use. 
Medical data for 77 private property casualties provides supplementary information on 
injuries.  
 Definitions 
“Motorcycle” refers to a 2-wheeled off
“ATV” refers to “all-terrain” vehicles with 4 wheels and motorcycle
otherwise known as “quad bikes”. 
 
 
Results 
Crash locations and property types
Eighty-five of the 305 crashes (27.9%) occurred on private property. The North West 
Statistical Division (SD) had the lowest total number of crashes, but the highest proportion of 
crashes on private property (45%). In the
private property crashes was 22.7% and 24.0% respectively (Figure 2).
 
 
Figure 2: Count of crashes by Statistical Division
 
 
Age and gender 
Greater proportions of private property crashes occurred in the 20
than for public road crashes (Figure 3). Although there is no statistical difference between 
property types for drivers/riders under 25 years of age (Table 1), the d
property types approaches significance when the respective 25
included. Eighty-one of the 85 (85.3%) private property crashes involved a male driver/rider. 
This is statistically significantly higher than the already d
drivers/riders who crashed on public roads (77.7%).   
 
Figure 3: Age distribution of drivers/riders by property status
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 Table 1: Comparison of risk factors by property type
Variable 
All crashes (driver/rider interviews)
Gender – male 
Riding motorcycle  
(excluding ATV/Quad) 
Riding ATV/Quad 
First time driving/riding at crash site
Unlicensed for vehicle type 
Recreational activity 
Not wearing seatbelt (car drivers only)
Not wearing helmet (m’cycle/ATV
Age <30 years 
Age <25 years 
 
 
 
Vehicle types 
Motorcycles accounted for 52% (n=159) of all vehicles in crashes and 76.5% (n=65) of 
vehicles in private property crashes. Fo
and 1 utility (7.0%) accounted for remainder of private property crashes (Figure 4). Five of 
the ATV crashes occurred at commercial recreational hire facilities. 
in private property crashes were off
 
 
Figure 4: Distribution of vehicle types in crashes by 
 
 
 
Injuries and helmet use 
Overall, 29 (16.2%) motorcyclists and ATV riders were not wearing helmets. The proportion 
was significantly higher for private property crashes (25.3%) compared with 9 (9.0%) ca
on public roads (p=.003). ATV riders were less often wearing helmets when they crashed (12 
of 20; 60.0%) compared to motorcyclists (17 of 159; 10.7%). Seatbelts were not worn in 4 of 
6 (66.7%) cases involving other vehicle types. 
 
Total 
n 
Private 
n 
Private 
% 
Public 
n 
 305 85 27.9 220 
252 81 95.3 171 
All types 159 65 76.5 94 
Road 43 0 0.0 43 
Off-road 116 65 76.5 51 
20 14 16.5 6 
 70 32 37.6 38 
44 27 31.8 17 
136 51 60.0 85 
  20      4 66.7 16 
 only) 29 20 25.3 9 
111 38 44.7 73 
75 23 27.1 52 
urteen ATVs (16.5%), 3 four-wheel drives, 2 trucks 
All motorcycles involved 
-road type vehicles. 
property type 
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Public 
% 
Sig. 
p 
72.1 N/A 
77.7 .000 
42.7 .000 
19.5 .000 
23.2 .000 
2.7 .000 
17.3 .000 
7.7 .000 
38.6 .001 
13.3 .001 
9.0 .003 
33.2 .054 
23.6 .521 
 
ses 
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 Medical data were available for 43 motorcycle/ATV cases for which helmet use was 
reliably known. Facial/skull/brain injury was recorded in 1 of 26 cases (3.8%) in which a 
helmet was worn, compared with 15 of 17 cases (88.2%) of helmet non-use. Motorcyclists 
and ATV riders not wearing helmets were also more likely to sustain head, neck, spinal and 
pelvic injuries. Occupants of other vehicle types who did not wear a seatbelt were more likely 
to sustain head, neck and lower limb injuries.    
 
Activity type and experience 
Forty-five percent of the 305 crashes involved some kind of recreational activity (defined as 
‘leisure/holiday’ in RRRSS questionnaires) and a statistically significant difference was 
observed between property types (p=.001). Of the 85 private property crashes, 51 (60%) 
were recreation-related, while 25 (29%) were work-related crashes. The remaining crashes 
(11%) involved an unspecified activity or transit to/from another activity.  
 A statistically significant difference was observed between property types for those 
who were driving/riding at the crash site for the first time (p=.000) - 37.6% (n=32) of private 
property cases compared to 17.7% (n=39) of those on public roads. There were no 
significant differences observed between private property and public road crashes regarding 
levels of experience (time spent) with vehicle type, or number of years driving in Australia. 
 
 
Discussion and recommendations 
Although private property crashes comprised a relatively high proportion of all crashes in the 
North West SD, this may be partly explained by the presence of large privately owned 
grazing properties, the roads and tracks on which are often accessed by the public. The 
greater frequency of private property crashes in the Far North SD suggests interventions for 
this geographic region should be of high priority.   
 The predominance of males in all age groups above 15 years in North Queensland 
private property crashes is consistent with previous findings [2, 3, 18]. Males should 
therefore remain the primary target of interventions. It is noteworthy that the 20-29 year age-
bracket had considerably higher crash rates on private property than on public roads.  
Non-use of helmets likely relates in part to a lack of legislation and enforcement, in 
the absence of which there seems a strong argument for increasing and improving education 
and awareness campaigns. Qualitative data collected in the RRRSS demonstrated that many 
private property riders did not feel helmet-wearing was a necessity.  In other words, they saw 
helmet use as a legal, rather than safety, requirement. 
 While the relatively high research profile of ATV safety issues is justified by the 
severity of associated injuries observed, including those to children, the great majority of 
injuries in our data resulted from 2-wheeled motorcycle crashes. We recommend further 
research which distinguishes between these vehicle types and the associated crash and 
injury profiles. A paper focusing exclusively on ATV crashes in RRRSS data is in preparation, 
while further work on off-road motorcycling is under way using RRRSS and other 
Queensland data.   
 The inclusion of crashes on private property other than farms (i.e. recreational hire 
facilities and private roads) raises the proportion of recreational crashes beyond that which 
has been observed in other studies on farm vehicle safety. As a recreational activity, 
motorcycle and ATV riding may be defined as inherently risky. Many riders aim to test their 
skills, ability, and the performance of their vehicle. Therefore in addition to the critical issue of 
raising risk-awareness, mitigation of injury through promotion of protective apparel might 
prove more effective than attempts to reduce crash rates. Such strategies would benefit both 
recreational and occupational riders alike.          
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